Plasma growth hormone (GH) response to intravenous GH-releasing factor (GRF) in adult rats: evidence for transient pituitary desensitization after GRF stimulation.
The ability of human (h)GRF-(1-29)NH2 to stimulate GH secretion was studied in cannulated adult rats. In order to suppress endogenous GRF secretion and the inhibitory action of hypothalamic somatostatin (SRIF), rats were anesthetized with sodium pentobarbital. Intravenous administration of hGRF-(1-29)NH2 elicited a dose-dependent response of plasma GH, with 250 ng/kg being the smallest effective dose in male rats. In female rats, for each dose tested (250 to 70,000 ng/kg), the GH response represented only about 60% that of male rats. Repeated iv stimulations with hGRF-(1-29)NH2 at short time intervals (45 min) produced transient desensitization of pituitary responsiveness to GRF: a blunted GH response to the second and third stimulations was observed both in male and in female rats and for each dose tested. Similar blunted responses were also obtained with repeated injections of native hGRF-(1-44)NH2. The possibility that these blunted responses could be due to incomplete suppression of hypothalamic SRIF secretion by sodium pentobarbital was excluded by the use of rats that were passively immunized against SRIF; in these rats, it was shown that at least 65% of the inhibition of the GH response after the second GRF stimulation was unrelated to SRIF action. Similar transient desensitization to repeated hGRF-(1-29)NH2 stimulations was also observed in conscious rats that were passively immunized against SRIF. This occurrence of blunted responses was shown to be related to the length of the time interval between GRF stimulations, with longer intervals resulting in less or no desensitization. It appears thus that modulation of pituitary responsiveness to the action of GRF is mediated by at least two independent mechanisms in the rat: in addition to the inhibitory action imposed by hypothalamic SRIF, which induces periods of refractoriness to the action of GRF, it was shown in this study that in the pituitary level each GRF stimulation also induces a transient desensitization of somatotrophs for about 1 h. This period of refractoriness might not be due to excessive stimulation with GRF, since it was also observed with the lowest dose of hGRF-(1-29)NH2 that gave a significant release of GH. Finally, a sex difference was confirmed for the response of anesthetized adult rats to stimulation with hGRF-(1-29)NH2, reflecting a sex steroid-induced modification of pituitary responsiveness to GRF stimulation.